Abstract Psychiatric E-consult is an innovative model of psychiatric consultation via the electronic health record. The project was completed as a quality improvement effort within a residency program in order to increase timely access to psychiatric consultation. Over 100 electronic consultations were requested in the initial 20 months of this project. Questions ranged from assistance with medication management, diagnostic clarification, to referral to outside resources. Findings from this quality improvement project include that the e-consultation model enhanced primary care physicians' and associated primary care health professionals' management of behavioral issues, increased behavioral health knowledge, and subjectively improved patient care.
Introduction
Primary care physicians (PCPs) are often the de facto providers of mental health care in the United States. Patients struggling with behavioral health issues frequently turn to their primary care provider for help. The 2015 National Survey on Drug Use and Health reported that 18% of adults in the United States had mental health issues with a spectrum of psychiatric conditions and varying levels of acuity and severity. 1 Among adults with acute mental illness during one 12-month survey, only 41% received mental health treatment. 2 Treatment by provider type ranged from 12.3% reporting treatment by a psychiatrist; 16.0% by a non-psychiatrist mental health specialist; 22.8% treated by a general medical provider; 8.1% treated by a human services provider; and 6.8% treated by a complementary and alternative medical provider. 2 Underserved patient populations such as elderly, racial and ethnic minorities, low socio-economic and uninsured groups, and patients living in rural areas have particular difficulty in accessing adequate specialty mental health care and often present to their primary care clinicians for behavioral healthcare. 3 Additional data focus on the adequacy of behavioral health services provided. Behavioral health treatments for patients exceeded a minimal threshold of adequacy in specialty mental health settings by 48.3% compared to 12.7% patients receiving behavioral health in general medical settings. 3 This indicates a need for increased availability and access to quality behavioral health treatments. Psychiatrists are a crucial link in the treatment chain for mental illnesses due to their medical perspective, extensive training in the psychiatric diagnosis and therapeutics, including psychopharmacologic modalities.
However, the number of psychiatrists in the United States is well below the demand. Between 2003 and 2014, the number of psychiatrists working in the public sector fell by 10%. 4 In addition, psychiatric practitioners are unevenly distributed geographically with 70% of counties in the United States considered underserved from a psychiatric perspective. Baseline data in 2013 identified 45,580 board-certified psychiatrists, or a median of 9.6 per 100,000 reflecting a decrease from 10.5 per 100,000 in 2003. This study commissioned by U.S. Department of Health and Human Services projects a shortage of 6090 psychiatrists by 2025. 5 The workforce is also nearing retirement with 60% of practicing psychiatrists over 55 years of age. 6 Consequently, PCPs stepped into the breach to provide care and access for patients with behavioral health needs. Yet PCPs often feel inadequately trained and insufficiently supported to meet the mental health challenges of their patients. Also, over two-thirds of PCPs report having difficulty in referring patients out for mental health care. 7 As a result, patients often have major difficulty accessing mental health care resulting in poor patient satisfaction as well as brief, lower quality psychiatric services due to time constraints.
The ACGME requirements include provisions to integrate behavioral health education into the educational experience and also to educate in the "diagnosis and management of common mental illnesses." However, there are no specific time requirements for these experiences. There is also an ACGME requirement for faculty to be "dedicated to the integration of behavioral health into the educational program." 8 Despite these requirements, no clear provisions or comprehensive resources exist to meet these standards.
Over the past two decades, models have evolved to provide behavioral health services in primary care. Co-located care provides traditional referrals to mental health services sharing the same office space with PCPs. Collaborative care is based on the chronic disease model put forth by Wagner et al. for diabetes, COPD, and chronic kidney disease. Collaborative care models emphasize interprofessional teams working to provide health care for populations using evidenced-based strategies and monitoring outcome measures. A 2012 Cochrane review by Archer et al. cited nine randomized controlled trials which showed collaborative care improved short-term (0-6 months) and longterm (13-24 months) outcomes for anxiety and depression over usual care. They also noted benefit in secondary outcomes including medication use, mental health quality of life, and patient satisfaction. 9 Collaborative care is fundamentally team-driven, population-focused, measurement-guided, and evidence-based. Notable collaborative care models for behavioral health integration include IMPACT (Improving Mood And Promoting Access to Collaborative Treatment) and DIAMOND (Depression Initiative Across Minnesota, Offering a New Direction). 9 These models offer patients access to behavioral health clinicians and case managers within primary care offices, with additional telephonic patient outreach as well as psychiatric consultation to the behavioral health team. Other innovative models have provided clinical support for the PCP. Project ECHO (Extension for Community Healthcare Outcomes) developed by the University of New Mexico provides specialty telemedicine training and consultation to PCPs and associated primary care health professionals in rural, underserved and prison populations. 10 MCPAP (Massachusetts Child Psychiatry Access Program) provides timely telephonic consultation to PCPs by child and adolescent psychiatrists.
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Methods
The Psychiatric E-consult model was designed as a quality improvement project to maximize integrated behavioral health care in the primary care out-patient setting by expanding the availability of psychiatric consultation via the electronic health record (EHR). In 2017, the University of Pittsburgh Medical Center (UPMC) St. Margaret dual-track family medicine/psychiatry residents brainstormed ways to provide family physicians with ready access to psychiatric curbside consultation. The fruition of this teamwork became our Psychiatric E-consult initiative. The Psychiatric E-consult model formalizes this process by offering more support to clinicians in assessment and management of behavioral health conditions to benefit patient care. In the residency setting, Psychiatric Econsult seeks to expand and support clinical teaching in psychiatric diagnosis and psychosocial and psychotropic med management strategies.
This study was conducted at a large mid-western academic medical center, within the family medicine residency. This family medicine residency graduates 14 residents per year, currently with 42 residents. In existence since 1971, this residency is one of the oldest in the United States. The combined family medicine/ psychiatry residency at St. Margaret matches one resident per year, for a total of five residency training years. This is a unique residency experience, with only six sites throughout the country graduating two residents per site. Residents completing the family medicine/psychiatry residency are eligible for family medicine and psychiatry boards at the end of their five-year training. 12 The study has been approved by the UPMChealth system Quality Improvement Review Committee.
Needs assessment
A pre-implementation survey was given to the UPMC family medicine residents in June 2017. The survey assessed knowledge, comfort, and attitude toward mental health issues. The survey received 75% rate of response among postgraduate year (PGY) 1, 2, and 3 residents, evenly split by year of training. Most residents estimated that a substantial number (>25%) of their patients had some mental health issues. Most residents rated themselves as being relatively comfortable treating Major Depression, Anxiety, and Substance use issues, but were less comfortable with bipolar disorder and attention-deficit hyperactivity disorder (ADHD).
Project design
The Psychiatric E-consultation team was comprised of combined family medicine psychiatry residents in their PGY 3, 4, and 5 years and the integrated attending psychiatrist.
Family medicine residents and faculty could trigger a Psychiatric E-consult by opening a telephone encounter under a specific patient name in the EHR. The EHR utilized in this study was EPIC. The telephone encounter would allow EHR tracking of the E-consults. The PCPs would specify their clinical questions in the body of the encounter and route the message to the Psychiatric E-consult team pool.
The E-consult messages would be viewable to the entire Psychiatric team as a shared learning experience, although E-consult coverage would rotate among team members every two weeks. The team goal was to respond in a timely, typically within 24 h. Completing Psychiatric E-consults typically involved clarifying the PCP clinical questions and reviewing information gleaned from the EHR including prior notes, problem list, rating scales, medication history, and relevant scanned documents. The Psychiatric E-consultant would reply to the PCP by restating the clinical questions; citing issues that might need further clarification or work-up; and providing brief summaries of evidence based on the specific clinical topics. The Psychiatric E-consultant would make recommendations to the PCP for further assessment, appropriate treatment modalities, and level of care and medication options to consider. The E-consultant could also link in other members of the care team such as social worker, case manager, behavioral health clinician, and pharmacist (Figure 1) .
The Psychiatric E-consultant logged every consult into a database, noting the date of consultation, PCP consultant, time to response, time taken per consult, primary issue of consult, medications recommended, and outcomes. Several days after the response, the Psychiatric E-consultant would send the PCP a link to a provider satisfaction survey. 
Results
The current data were collected and evaluated from over 20 months from July 2017 to February 2019. A total of 111 consults were logged over this period from 51 faculty and residents.
Psychiatric team data
The response time for the Psychiatric E-consult was within 24 h for 87% of total consults. The time spent by the psychiatric team on an E-consult generally ranged from <15 min (21% of consults) to 15-30 min (78% of consults).
Clinical questions asked by PCPs were mainly issues regarding diagnosis and appropriate psychotropic med management (Figure 2) . The most commonly discussed diagnoses were depression, anxiety, bipolar disorder, and ADHD ( Figure 3) . The medication options most frequently considered were selective serotonin reuptake inhibitors, second-generation antipsychotics, and stimulants (Figure 4) . The consult recommendations often centered not only on changes in psychotropic medications but also on referral for care coordination and 
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face-to-face psychiatric evaluations ( Figure 5 ). The final outcome of the E-consult was provision of recommendations for the PCP to consider with moderate frequency of referral of the patient for behavioral health assessment and treatment ( Figure 6 ). The Provider Satisfaction Survey was sent out to every PCP within one week of the E-consult completion. About 53% (n ¼ 57) of the providers responded. The providers were queried as the timeliness of consultation response, and the PCPs' perception of helpfulness of the recommendations, increase in knowledge of behavioral health issues, and improvement in patient care based on the consultation (Figure 7 ). Based on a limited number of responses (n ¼ 18) thus far, the PCPs indicated that they would refer to in-house behavioral health team for assessment (29.6%); refer to an outside specialty mental health care (14.8%); or adjust/ start psychotropic medications (11.7%).
We also tracked the number of face-to-face psychiatric evaluations by the clinic psychiatric team for the 20-month period prior to the project start compared to the 20-month period following implementation. There was a notable 24% reduction in the face-to face psychiatric evaluations from baseline after the Psychiatric E-consult project initiation.
Discussion
The Psychiatric E-consult project aimed to expand primary care access to psychiatry. Through formalizing the process for curbside existing clinic behavioral health services in the health centers, we were able to track utilization and obtain feedback for outpatient psychiatric consultations. Over the course of 20 months, the Psychiatric E-consult team received over 100 consultations.
Notably, PCP responses to the Psychiatric E-consults were overwhelmingly positive, with 90% of providers answering that they agreed or strongly agreed that the consultation improved their patient's care. Over 95% of the providers agreed or strongly agreed that the recommendations were helpful and that the provider's knowledge or skills in management of behavioral health issues improved due to the Psychiatric E-consult. Providers further stated they would have referred more to in-house psychiatry (29.6%, n ¼ 5) if E-consultation were not available, which seems to correlate well with decline in face-to-face psychiatric evaluations. This suggests that medical providers were more comfortable in managing their patients' behavioral health issues due to Econsultation.
The EPIC EHR was helpful in accomplishing the e-consultations; it allowed routing to a "pool" of psychiatrists, tracked telephone encounters coded under one problem ("psychiatric issue"), and allowed rapid review of the patient's chart including scanned materials. Assisted by EPIC's functionality, most consults only required 15-30 minutes.
Potential drawbacks of the Psychiatric E-consult model include reliance on the provider reported history and mental status exam. Using this EHR model, the consulting psychiatrist must depend on the PCPs' behavioral health acumen and documentation which might lessen the diagnostic accuracy and could necessitate a referral to psychiatry.
Another limitation of the E-consult model is the current lack of reimbursement. Evolving models which seek to expand specialty services via telephonic and telemedicine consultations and visits will need to address compensation issues to allow sustainability. We hope that demonstrating the utility of the Psychiatric E-consult will eventually argue for adequate reimbursement.
Next steps for the Psychiatric E-consult project include possible expansion to additional primary care practices; on-going evaluation of provider knowledge and comfort with behavioral health topics; and following up patient outcomes in terms of behavioral and physical health issues.
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